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Street litter is a growing problem both in residential and commercial areas despite 
decades of anti-litter campaign efforts. During urban wet weather flows, litter is 
transported into receiving waterways and can have a devastating impact on the 
environment. The purpose of this paper is to investigate the past and present Australian 
littering culture and its potential impact on the environment. To this end, photographs 
from the National library archives are analysed together with results obtained from a field 
litter study conducted in Brisbane. Results reveal the major source of litter is essentially 
organic, consisting of grass clippings, leaves, twigs and fine sediments. On pedestrian 
routes and in open spaces near public services, litter is dominated by cigarettes butts. 
Smoking bans may have shifted the problem of disposing the cigarettes butts from 
ashtrays to the outdoor environment while loitering or walking on streets. Observations 
also show that public spaces where greenery is cultivated to promote pleasant 
surroundings are used as a dumping site for human derived material. While architects and 
planners are keen to promote the concept of green roofs’ and walls the potential to 
generate street litter increases.  
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Those that fail to learn from history are doomed to repeat 
 
Sir Winston Churchill 
 
 
Introduction 
Since the development of towns and cities, urban street waste has become a difficult 
problem to resolve despite several decades of intervention efforts both by 
government and volunteer organisations. In Australian urban centres, street litter is 
often left uncollected while local city councils struggle to maintain street sanitation 
that has exceeded their cleaning capacity. Although the reports from the Beverage 
Council Industry (Curnow and Spehr, 2005) indicate litter reductions in Melbourne 
and Sydney in 2004, cigarette butts still remain the major source of litter. Major 
street pollutants such as organic matter are not included in the audit. There is also the 
long term problem of cumulative non-biodegradable litter that prevails within the 
environment.  
The socioeconomic changes that characterised the transition of Australian 
society from the eighteenth to the twentieth century also influenced the type of 
human derived waste generated and transported from the street into the environment. 
The urban drainage system of the present and the impervious surfaces in our cities 
have become an exceedingly efficient mechanism for mobilising and transporting 
human derived waste via stormwater into receiving waterways and the environment. 
With the advent of a more efficient stormwater system and expanding cities, flooding 
became an important issue. It was not until the latter part of twentieth century that 
stormwater pollution from urban runoff was considered to be equally important as 
sewage effluent and industrial contamination. 
Unmanaged, stormwater pollution can result in considerable damage to 
aquatic and terrestrial ecosystem. Human derived waste prevalent on waterways is 
unsightly, emits strong odours, attracts vermin and is a major health risk due to the 
putrefying contents of fast food and beverage containers and pathogenic organisms 
attached to discarded hypodermic needles. Litter can cause blockages in stormwater 
drains and consequently cause street flooding. This waste is also a breeding ground 
for mosquitoes and threatens aquatic fauna with entanglement or suffocation through 
ingression (Allison et al. 1998; Maris and Armitage, 2004).  
A large proportion 60 to 80% of human derived non-biodegradable waste 
entering the stormwater systems eventually becomes a source of marine pollution 
(Zann, 1995). Floating marine debris through the accumulation of land based non-
biodegradable waste is increasing at an alarming rate causing concern to the 
authorities and society (Moore, 2008). The significant increase in marine pollution 
has recently prompted The Australian Marine Environment Protection Association 
(AUSMEPA) to adopt educational programs and other activities relating to 
stormwater pollution reduction. 
 Different forms of litter are directly related to the historical changes in 
product packaging and consumer behaviour. This paper examines the historical 
changes and concerns regarding human derived waste found on streets and in urban 
stormwater drainage. Little information pertaining to the history of street litter is 
available and the evidence gathered for this publication was collected through 
archive photographs posted on the National Library and city of Sydney websites 
(National Library of Australia, 2009; City of Sydney, 2003). The purpose of this 
paper is to investigate past and present Australian attitudes towards littering and its 
effect on the environment. It is imperative to relate these findings to new sustainable 
green building concepts with a view to promoting a more holistic view. 
 
 
Historical Overview 
Prior to European settlement and urbanisation, the early aboriginal inhabitants of 
Australia produced little or no human derived matter and most waste was of organic 
origin  such as bones, shells, stone and bone tools which discovered by 
archaeologists at Aboriginal campsites (middens) situated on coastal regions 
(KESAB, 2007).  
With the advent of European settlement, stormwater drainage and sewer 
systems in Australia have grown alongside cities and towns, evolving from natural 
drainage paths and creeks to a formal network of pipes and open channels. 
Stormwater and sewage were initially channelled into a combined sewer system prior 
to 1890s in major cities. Brisbane appeared to have been the only city in Australia to 
have originally focused on separate stormwater and sewer networks to protect the 
city from flooding. By the 1920s the design and construction of a separate 
stormwater and sewer system became standard Australian practice due to the public 
health concerns of waterborne diseases (O’Loughlin, and Robinson, 1999). Prior to 
the construction of sewer systems, cess pits and nightsoil collection services emptied 
waste into natural waterways which consequently became heavily polluted and this 
prompted the local government to embark on an urban drainage construction 
program. Historical reviews of urban drainage systems for cities in Australia have 
been documented by several authors (Richard, 1980; O'Loughlin and Joliffe, 1987; 
Argue, 1991; O’Loughlin, and Robinson, 1999; Robinson and O’Loughlin, 1999).  
 The awareness of stormwater pollution amongst Australian professionals and 
the public has been classified into three phases: the period of European settlement in 
Australia from 1788 until 1910 that relates to the development of urban drainage 
systems and the beginnings of stormwater pollution, 1910 to 1974 addressing 
improvements and the issue of flooding and lastly from 1975 onwards developing a 
holistic view of stormwater pollution and urban runoff (O’Loughlin, and Robinson, 
1999). 
The classification of these phases is governed by factors such as population 
growth and wealth, industrial and commercial activities resulting in greater pollution; 
community awareness of pollution issues due to scientific research, media exposure, 
greater impetus given to outdoor recreation and environmental preservation. 
Deterioration and overloading of existing infrastructure are also contributing factors.  
In the early period of European settlement, transportation comprised mainly 
the horse and carriage and carts. Their wheels gouged deep dangerous ruts and the 
unmade surfaces became either unpleasantly dusty in dry weather or boggy after a 
rain. Municipal records in Sydney from 1870 to 1930 reveal public complaints of 
dusty and muddy roads (Fraser, 1989). Road-works were frequent causing public 
inconvenience and traffic chaos and resulted in the rapid deterioration of the road 
surfaces.  Roads were also constantly dug up by utility companies and local city 
council workers and the work was often uncoordinated and badly managed. This led 
to newspapers complaints about the road-works referring to the labourers as road-
wreckers (City of Sydney, 2003). 
The use of horses as the primary means of transport was gradually replaced 
by steam, cable and electric powered trams. With the invention of the motor car in 
1907, and a rapid increase in vehicle ownership, local government was compelled to 
address road management issues. 
With the development of the urban drainage system, concerns with 
stormwater pollution began with urban runoff entering the sewer systems 
exacerbating the quantity of receiving waters. Sedimentation concerns in the urban 
drainage system were also reported by the Sewage and Health Board (NSW, 
Australia) in 1875 (O'Loughlin and Joliffe, 1987). It is speculated that the source of 
sedimentation was mainly due to the unsealed roads. Stormwater transporting solid 
wastes such as litter was also viewed with concern in the late 1880s (O’Loughlin, 
and Robinson, 1999).  However the authors do not elaborate on the type or content of 
litter found on the streets during this period. Apart from the loose road sediment, 
animal manure, leaves and litter from the city streets were also flushed into receiving 
waterways.  Litter consisted of tin cans, paper, rags, and glass bottles, which were 
only scarcely discarded because they were in short supply and were generally 
recycled. Milk, beer, and soft drink bottles were refilled and newspapers were 
reused. Since goods had to be shipped to Australia from Europe, very little was 
discarded. 
The rise in manufacturing and economic development after World War II led 
to a demand in disposal items such as packaging for the fast food industry and 
convenience shopping. Photographs showing litter accumulations from public 
gatherings in streets and stadiums during this period mainly consisted of discarded 
paper cups and newspapers amongst other paper products. Towards the end of 1960, 
as the availability of consumer products expanded, non-biodegradable plastic or 
aluminium containers became more viable and versatile than conventional paper 
based packaging.  
Cigarettes became a worldwide commodity in 1920 and in the First and 
Second World Wars the government rationed cigarettes thus encouraging habitual 
smoking. In 1950 cigarette with filters were manufactured to reduce the amount of 
chemicals inhaled by smokers but these became a major source of street litter. The 
cigarette filter is designed to trap toxic chemicals that include gases, metals and 
radioactive compounds. When dispersed in water these can leak into the environment 
and be extremely harmful to wildlife. Cigarette filters have been found in the 
stomach of fishes, whales and birds and these can choke and interfere with their 
digestive systems.  
In the twentieth century, the rapid rise in the urban population brought about 
a significant change in community attitudes. With increasing mobility and improper 
disposal habits the proliferation of litter on the streets intensified. Also, the industrial 
expansion with its business and commercial activities generated a new form of 
chemically harmful pollutant, with heavy metals and hydrocarbons from vehicles 
added to human derived waste and organic material. This situation was further 
exacerbated in the 1970s due to new methods of packaging consumer products and 
items like plastic milk bottles were now commonly displayed on supermarket 
shelves. Typical human derived waste now consisted of cigarette butts, plastic, glass, 
metal, paper, paperboard and other miscellaneous items. 
In addition to the collection and transportation of litter by urban runoff, 
organic matter was also commonly found in stormwater channels as shown in the 
photograph (Figure 1a) taken in 1954. A comparison is made with a more recent 
collection of organic matter in a stormwater drain (Figure 1b). It is evident from 
Figure 1b that the leaves, twigs, bark and needles from trees cause blockages in the 
vicinity’s stormwater drains. Several stormwater gross pollutant traps were also 
inspected and the trapped contents mainly consisted of grass clippings, twigs and fine 
sediments.  
 
 
 
 
 
Figure 1a. A stormwater channel at 
Kingsgrove taken in 1954 (Image 
courtesy of The State Library of 
NSW). 
Figure 1b. View of a stormwater drain 
blocked with organic matter at Graham 
Street in South Brisbane Kingsgrove taken 
in 2008.
Organic matter 
Recognition and tackling gross stormwater pollution   
Against a background of change and with the growth of the environmental 
movement in the 1970s, concerns about stormwater began to be voiced in Australia 
and the Litter Act came into force in 1971 (O’Loughlin, and Robinson, 1999). Stokes 
(2007) describes the motor car culture as the means for dissemination of litter on 
Australian highways. It has been reported that most states in USA showed a similar 
pattern of litter composition and correlation between average daily traffic and total 
litter volume (Beck, 2007).   As the growth of litter on streets and waterways became 
a serious issue, local authorities began to get involved in litter-reduction drives and 
campaigns. Brisbane City Council conducted its first litter campaign in 1966 and 
nationally, the Keep Australia Beautiful (KAB) National Association became active 
in 1971 while in England the first national campaign was organised in 1951 (Jack, 
2005).   
The last phase of stormwater awareness (from 1975 onwards) describes a 
more holistic view taken to protect our receiving waters. Although the local city 
councils were aware of stormwater pollution since the 1880s, scientific recognition 
of high levels of pollutants in stormwater drains began only in the early 1970s, 
however it was not until 1979 that the first gross pollutant trap was commissioned in 
Canberra Australia (Phillips et al. 1989).   Gross pollutant traps during this period 
were open structures consisting of a large concrete wet basin, a weir and a trash-rack 
to screen gross pollutants. Trash-racks are constructed from vertical or horizontal 
bars inserted in the stormwater flow path. The term gross pollutant is used to 
describe human derived litter and organic matter in connection with stormwater 
drainage systems. The turning point came in 1986, when authorities officially 
regarded littering as part of a wider environmental issue, incorporated stormwater 
quality improvement devices as requirements for land developers and led the 
development for stormwater pollution controls (O’Loughlin, and Robinson, 1999). 
It was only in the mid 1980s that water quality from urban runoff became an 
important issue; the general consensus was that the Australian problem was not as 
acute as elsewhere due to low population density, limited industrial growth and very 
little stormwater harvesting (O’Loughlin, and Robinson, 1999). Whereas earlier, 
litter was seen as a vital renewable source it has now become an environmental issue. 
The environmental impact due to large quantities of gross pollutants such as litter 
and debris observed in urban waterways and receiving waters became widely 
recognised due to scientific and the media interest. For example, considerable media 
coverage and community involvement in the clean up litter campaigns and the tagged 
litter experiment in Melbourne increased public awareness on pollution from urban 
runoff (Brown and Clarke, 2007).   The tagged litter experiment consisted of tracing 
1307 litter labelled items through the urban drainage system in Melbourne (Mckay & 
Marshall, 1993).  The experimental outcome concluded that the litter from the urban 
drainage systems of greater Melbourne contributed an estimated 95% per cent of all 
human derived waste polluting Port Phillip Bay. It was recommended that litter from 
local waterways be removed by installing gross pollutant traps. Gross pollutants are 
generally defined as materials dimensionally greater than 5 millimetres. 
Towards the end of the 1980s numerous studies were carried out on gross 
pollutants and trapping devices such as the trash-racks and the floating boom 
(Allison et al. 1997; Allison et al. 1998). The floating boom or trap comprises a 
string of partly submerged booms located across the waterways and was originally 
designed as an oil slick retention device and suited to slow moving waters. These 
trapping devices are better suited to highly buoyant articles such as plastic bottles 
and polystyrene (Allison et al. 1998; Victoria Stormwater Committee, 1999).  
In the early 1990’s, the city of Melbourne was at the forefront of new 
research and technology into gross pollutant traps and stormwater quality 
improvement devices (Brown and Clarke, 2007). Gross pollutant traps are usually 
installed downstream of the drainage system prior to the stormwater discharging into 
receiving waters.  
In 1997 litter data from the Cooperative Research Centre for Catchment 
Hydrology (CRC) revealed that in any urban area, approximately 60,000 tonnes or 
230,000 cubic metres of gross pollutants are generated. This equates to about 120 
Olympic- sized swimming pools or about two billon items of litter annually (Allison 
et al. 1998). Some researchers argue that although the public perception of 
accumulated litter in waterways is an indicator of poor water quality due to their 
visible impact, it is the finer pollutants like toxicants and nutrients that are more 
harmful. Gross pollutants are also carriers for the finer and more toxic pollutants. 
The largest proportion of gross pollutant load is of organic material. 
Despite the technological improvement in gross pollutant traps, the major 
setback remains the high maintenance costs involved in the periodical emptying and 
cleaning of these devices. Most of these traps also retain water and attract aquatic 
wildlife which can be vulnerable during the suction cleaning process. The water 
retaining devices are also prone to creating anaerobic conditions and emit strong foul 
odours and if released into receiving waters causes harm to aquatic wildlife. Mosman 
City Council has often received complaints from the public and nearby residents 
regarding odours that are emitted from these devices between the cleaning processes 
(Ho, 2001).    
Gross pollutants devices often perform poorly due to infrequent cleaning and 
the retaining screens can be blocked with organic matter especially if they are not 
designed to be self cleaning. Partially or fully blocked screens can radically change 
the litter retention characteristics and flow structure within the trap (Madhani et al. 
2009). 
 
 
Addressing the litter problem 
Millions of dollars are spent in tackling the street litter problem to reduce the 
discharge of stormwater pollutants into the environment. Remedial actions range 
from structural implementations of trapping devices to educational campaigns. Since 
the 1970s scientific findings viewed littering as a social behavioural and educational 
problem (Andre, 1993). For example littered areas in neighbourhoods were found to 
have a strong correlation with crime and disorder (Dunstan et al. 2005). It was not 
until the 1990s once research funding became available that data on littering attitudes 
and behaviour was investigated in order to improve educational campaigns (Taylor, 
2004).  The most comprehensive litter behaviour database which was created in 1997 
was funded by the Beverage Industry Environment Council currently consisting of 
94,000 observations and 18,900 interviews conducted in all major Australian cities.  
The database is one way of measuring the impact of anti-littering campaigns and the 
littering attitudes of Australians. The major findings of the study show that the 
process of disposing of unwanted items is more complex than previously recognised. 
People of all ages, sexes, ethnic, social and economic backgrounds were observed to 
litter. Students are more likely to litter than other people. Less than one third of older 
persons who were observed littering admitted their behaviour when questioned. Men 
litter more than women and women use bins more than men. Cigarette butts are the 
most littered items – constituting more than 50% of all litter. The most common 
reason for littering are: “too lazy”, “no ashtray” and “no bin.” Most littering occurred 
within five metres of a bin particularly in the case of cigarette butts. Bin use was 
most common between 11.00am and 2.00pm; littering was most common around 
4:00pm (Curnow and Spehr, 2005). 
The creation of wealth amongst the populace and the greater consumption of 
fast foods have led to a complacent and indifferent attitude in which it is easier to 
throw away packaging rather than recycling. Fast food consumers and smokers are a 
significant source of litter found in urban streams.  
An investigation into litter generated in a commercial shopping district was 
carried out in 1997.  Litter generation was shown to be highest towards the weekend. 
This study also showed daily litter accumulation peaked around 4 pm. A comparative 
study of discarded litter in a bin, stormwater drain, streets and footpaths was 
undertaken. Results showed that in terms of count, cigarette butts on the streets 
accounted for 46% of human derived litter, 40% in the drain and 8% in the bin (Hall 
et al. 1997).  
Public littering attitudes appear to have remained relatively unchanged 
despite numerous technological and educational transformations. This is 
demonstrated by comparing photographs taken in 1934 and 2008 of disposal trash 
bins (Figures 2a and 2b). In these photographs the surrounding areas are scattered 
with litter despite the presence of nearby bins. The unchanged disposal patterns 
indicate that the public still carelessly discard litter rather than ensuring unwanted 
items are correctly binned.  
 
 
 
 
 
 
Figure 2a. Sydney Street, Sydney, 
1934. Source State Library New 
South Wales. 
Figure 2b. Mary Street, Brisbane, 
2008 
A case study: current littering trends 
To compensate for a lack of published gross pollutant data for the Brisbane area, a 
field survey was conducted. The field survey consisted of inspecting gross pollutants 
on streets and stormwater drains in the Brisbane Central Business District (CBD), 
South Brisbane and Burleigh Heads CBD. These sites were chosen to reflect a 
combined range of residential and commercial urban activities and data was collected 
over a two-year period. Photographs and field notes were taken for analysis. The 
concentrations of gross pollutants were determined by mapping the surface of the 
littered area on the photograph and using an area ratio method to derive a percentage 
value. In cases where organic matter and litter are well mixed and difficult to 
segregate the waste components were visually approximated. 
The initial results of the case study are consistent with the litter audits 
performed by other sources that confirm that in Australia cigarettes butts are 
numerically the most littered (Curnow and Spehr, 2005; KABC Qld & Healthy 
Waterway, 2004; Cleanup Australia Ltd., 2008). The case study also identifies litter 
hotspots such as pedestrian routes, roadside shops, green spaces and eating and 
drinking places. The worst affected areas were the pedestrian routes leading to local 
transport centres, car parks and seating areas outside the local hospital. Commuters 
using an inner city railway station are seen smoking outside prior to entering the 
platform. While a ‘No Smoking’ sign is clearly visible on the platform, the area 
around the station entrance is literally covered with cigarette butts, which have 
accumulated over a long period of time. A similar pattern is observed at traffic light 
islands and pedestrian crossings. Roadside gutters along hotels and street cafés are no 
exception to this littering trend. The magnitude of the problem has led to a careless 
attitude regarding the disposal of cigarette butts wherein management of eating and 
drinking places tend to sweep the cigarette ends onto the roadside gutter.  
 Since the recent smoking ban (2006) in Queensland the problem of disposing 
cigarette butts has shifted from ashtrays inside buildings onto streets and open 
spaces. As smoking bans continue to be more stringent, it is important for businesses 
and State and local governments to provide better receptacles and signage to prevent 
cigarette butts from becoming a persistent litter component. It is ironic that the 
government rationed cigarettes during the world wars which have turned into a 
socioeconomic and/ or stress related habit. Rather than blame smokers and create an 
antagonistic populace it seems reasonable to provide specific smoking areas, 
especially in the work place.  
One of the most noticeable characteristics of littering attitudes observed in 
this case study is that all cultivated green spaces  such as around offices, car parks, 
hospitals, shopping precincts, hotels, cafes, resident houses are a dumping ground for 
human derived waste often hidden from the public view. While green spaces are used 
to enhance the aesthetics of a city they inadvertently become litter traps.  Bus stops 
have also become passive dumping grounds for litter. (Here, passive is defined as 
litter left behind at public seating places.) 
The field litter survey results are graphically presented in Figure 3. Previous 
authors (Allison et al. 2000) state that irrespective of the methods used to analyse the 
concentrations of the gross pollutant components by volume or mass, the derived 
values for organic matter is usually between 70 – 90 percent and 10 – 30 percent for 
human derived litter in mixed commercial, industrial and residential urban centres. 
This equally applies to gross pollutants found on streets and in stormwater drains as 
shown by the field survey (Figure 3). Figure 3 shows the high percentage of organic 
matter (60 – 70 percent) in all areas with the exception of the Brisbane CBD. The 
infrequent greenery and trees on pavements in the city centre is dominated instead by 
human derived litter such as paper, fast food packaging, plastic, beverage containers 
and other miscellaneous items. 
Cordery (2005) describes the change in the constitution of gross pollutants in 
stormwater over the last thirty years. In the 1970s, street litter basically comprised 
equally of human derived waste and organic matter. The current components of gross 
pollutants consist of a much larger proportion of organic waste as shown by the 
results of case study for certain catchment areas. Australian data on gross pollutants 
first became available in 1986 (Nielsen and Carleton 1989). An extensive literature 
review on gross pollutants from this date confirms the growing problem of organic 
matter. For example volumetric data collected for the Sydney region shows that 
organic matter varied from 22% to 50%. A decade later for the same location, 
organic matter was found to comprise almost 80% with little variation (Van Drie 
2002).  
 
 
In Melbourne, Allison and Chiew (1995) correlated the composition of gross 
pollutants in terms of mass with urban land usage. In the two extremes cases, organic 
matter from light industrial and residential sites varied from 36% to 85% 
respectively. In mixed commercial and residential areas, organic matter was 
approximately 65%. Allison et al. (2000) showed volume and mass classifications to 
be similar and concluded that, irrespective of the methods used to analyse the 
concentrations of the gross pollutant components, the derived values were usually 
between 70 and 90 percent for organic matter and between 10 and 30 percent for 
human derived litter in mixed commercial, industrial and residential urban centres. A 
higher trend has been reported for Hobart (Chrispijn 2004).  
Surprisingly, data collected from the outer suburbs of Brisbane in mainly 
residential areas (70–98%) reveals a similar amount of organic matter (93%) 
(Brisbane City Council 2004; Greenway et al. 2005). Here, most of the collected 
gross pollutant data relates to the contents of GPTs (Greenway et al. 2005).  
Trees in urban areas contribute a large amount of fallen litter such as leaves, 
twigs, bark, and needles. Clippings from grass verges on pavements are commonly 
Figure 3. Results of the litter field survey taken from 2006 to 
2008. Comparison of gross pollutant (organic & litter) data are 
made with data collected from Sydney (Van Drie 2002), 
Melbourne (Lewis 2002) and Los Angeles (Quasebarth et al. 
2001) 
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left behind by council maintenance workers and a large proportion winds up in the 
stormwater drains. During wet weather the roadside gutter scattered with organic 
matter especially grass clippings prevents a continuous flow of stormwater into the 
drains thereby causing blockages. The decomposing mass contributes largely to the 
nutrients that enter our waterways, creating oxygen depleting substances that are 
detrimental to the aquatic habitat.   
The amount of gross pollutants observed in areas with different urban 
intensities of residential, commercial and industrial activities is related to the climatic 
conditions such as wind, the volume of traffic, topography, population density, 
community awareness and most importantly hydrological parameters. The 
hydrological parameters are energy factors that govern the mechanism of 
mobilisation and transportation of gross pollutants from the streets or pathways into 
stormwater systems. These factors relate to the number of stormwater drains in a 
given urban or catchment area, the fraction of imperviousness, the topography and 
the profile of the roadside gutter. In dry conditions, wind and traffic movement are 
likely to convey material into the drains while during a rainfall, it has been observed 
that  approximately 77% of street litter enters the drains and as little as 2.6 mm of 
rainfall is adequate to provide the transport mechanism. 
Sustainable and green cities are the focus of current urban planning, and city 
planners and designers are promoting the concepts of green (or ‘living’) walls and 
roofs in urban centres (Callagham, 2008).  However, as these plans are implemented, 
the generation of green litter will proportionally increase and buildings clad with 
vegetation will further add to the nutrient load in our waterways.  The concept is not 
a modern one, houses with green roofs were built in medieval times, turf roofs were 
used in Viking dwellings in Scandinavia and the most impressive example is the 
overhanging Gardens of Babylon that decorated the roofs and terraces of the Royal 
Palace. It is assumed that the organic waste matter was allowed to decompose locally 
since no known efficient stormwater system existed and hence this matter posed little 
threat to the environment. 
The possibility of greening of cities becoming fire hazards is unclear due to a 
lack of published information, and Australian guidelines for green buildings are 
currently in their infancy. There should be concern, since dead organic matter and 
discarded cigarette butts can be volatile combustive materials. 
 
 
Future directions 
Litter surveys indicate that most citizens would be far more conscious in disposing 
litter if the ecological consequences of their actions were known. This not only 
applies to human derived litter but also to organic waste which is also a major 
pollutant in stormwater and not considered in current educational campaigns. The 
reduction of street waste is shown to be effective with educational campaigns and 
local residents participating in environmental friendly communities (Torgler et al. 
2008). Volunteer organisations such as Clean-Up Australia have had tremendous 
success with the involvement of local communities. Some authors favour the 
involvement of local communities to implement stricter penalties and rewards 
(Torgler et al. 2008). Innovative educational methods should be encouraged such as 
the talking closed circuit televisions cameras introduced in Middlesbrough, England 
in which staff monitor litter offenders who are instantly corrected over a loudspeaker 
system. The system is so effective that it has been installed in 20 areas across 
England (Allen, 2006).  
Street maintenance under taken by local councils that includes grass cutting, 
sweeping and cleaning stormwater drains should be undertaken in a more integrated 
and environmentally friendly manner.  
Observations during field studies and from literature indicate that gross 
pollutant traps are often inappropriately located. A number of these traps collect a 
large proportion of sediments and very little gross pollutants. Gross pollutant traps 
have been initially designed to trap large amounts of human derived litter generated 
from shoppers in car parks and so on, although some are designed with fine filters 
and screens to trap sediments or oil substances. Due to a lack of guidelines regarding 
stormwater quality improvement devices additional research is needed to ensure 
more efficient systems.  
Greater cooperation between city councils and business owners is necessary, 
for example owners of outdoor cafés and restaurants to promote street cleanliness. 
Also landlords of private dwellings with overhanging greenery should take 
responsibility in minimising the organic waste that falls on public footpaths.  
 
 
Conclusion 
This paper has attempted to furnish the reader with a historical perspective of the 
Australian litter culture indicating that our habits have not changed over the past 50 
years despite the progress in education and technology for the majority populace. 
Climate change has received considerable attention yet society remains unaware of 
the serious environmental consequences of generating street waste which ultimately 
ends up in waterways. 
 The outcome of this study shows the need to tackle street waste using a 
holistic approach when incorporating new design goals for greener and safer cities. 
Since sustainable and green cities are the focus of current urban planning, the 
generation of increased organic litter becomes more unmanageable. Apart from a fire 
risk, an increase in organic litter will further add to the nutrient load in our 
waterways and provide ideal breeding conditions for disease carrying insects such as 
mosquitoes. The concept of cultivated green and open spaces may also increase 
human derived waste as shown by this study. 
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